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Regression analysis: USD/JPY rates and Japanese equities  

 We have conducted a regression analysis between FX rate of USD/JPY and Nikkei 225. 

 Based on the data from Nov. 2011, 96.33% of the movements in Nikkei 225 can be explained by the 

movements  in USD/JPY rate. 

 Yet the estimated value for Nikkei 225 calculated by the regression analysis does not always coincide with 

the real stock prices. 
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We have conducted a regression analysis between FX rate of USD/JPY and Nikkei 225  

     It is generally perceived in the market that strong yen is the sign of ‘sell’ for the Japanese equities while weak 

yen causes investors to ‘buy’. Also in reality we often see the Japanese equities fall as yen appreciates and vice 

versa. What kind of relationships between the two exactly are there, and if any, to how much extent? We would 

like to verify it using a statistical method.    

      The yen obviously started to weaken and caused the Japanese equities to rally strongly on expectations for 

Abenomics from around the dissolution of the Lower House in November 2012 (see Chart 1). To seize the longer 

term movements, we extracted data samples of daily USD/JPY rates and Nikkei 225 from November 2011 to date. 

Regression analysis is applied to explain the relationship between USD/JPY rate and Nikkei 225 by an equation: 

‘Y = aX + b’.  In this equation, X, or independent variable, is USD/JPY rate, and Y, or dependent variable, is 

Nikkei 225. 

“Chart 1: USD/JPY rates” 

(Note)     Data period from 1 November 2011 to 29 August 2016. 

(Source) SMAM  based on Bloomberg L.P. data. 

(Note)    Data period from 1 November 2011 to 29 August 2016. Y axis for Nikkei 225,  

               X axis for USD/JPY rate. 

(Source) SMAM  based on Bloomberg L.P. data. 

70

80

90

100

110

120

130

11/11 12/11 13/11 14/11 15/11
（Year/Month）

(USD/JPY rates)

y = 241.15x - 10,027

R² = 0.9633

7,000

9,000

11,000

13,000

15,000

17,000

19,000

21,000

23,000

70 80 90 100 110 120 130

（JPY）

（JPY/USD）



2 

Based on the data from Nov. 2011, 96.33% of the movements in Nikkei 225 can be explained by the 

movements  in USD/JPY rate 

     Chart 2 shows the results of the regression analysis. Here we obtained the solution  ‘Y= 241.15X－10,027’, 

where 241.15 is the slope ‘a’,  and －10,027 is the intercept ‘b’ in the equation of ‘Y = aX + b’. That means, we 

can work out the value of Nikkei 225 (Y) by multiplying USD/JPY rate (X) by ‘a’ of 241.15, then adding ‘b’ of a 

negative 10,027. 

     From the formula’s solution ‘Y= 241.15X－10,027’, we can see that the progress in USD depreciation/JPY 

appreciation denotes the decreased value of X, leading to smaller value for Y (i.e. Japanese equity prices go 

down). On the other hand, USD appreciation/JPY depreciation means the increase in the value of X, leading to 

larger value of Y (i.e. Japanese equity prices go up).  ‘𝑅2’ in Chart 2 is so-called coefficient of determination, 

denoting the extent to which independent variable X can explain dependent variable Y. ‘𝑅2’ at 0.9633 represents 

that 96.33% of the movements in the value of Nikkei 225 can be explained by the USD/JPY rate movements. 

   

Yet the estimated value for Nikkei 225 calculated by the regression analysis does not always coincide with 

the real stock prices 

     We obtained the conclusion from the regression analysis that USD/JPY rate and Nikkei 225 has relationship 

that (i) strong yen leads to weak Japanese equities, (ii) weak yen lifts Japanese share prices, and (iii) significant 

part of changes in Nikkei 225 value can be explained by the movements of USD/JPY rates. If we plug in the 

recent USD/JPY rate of approx. JPY102=USD to the equation, the solution is (241.15 times 102)－10,027＝

14,570. This suggests the theoretical value of Nikkei 225 at JPY 14,570 given the recent USD/JPY rates, yet it is 

more than JPY 2,000 lower compared to the current actual stock prices. We can interpret this discrepancy as 

follows; 

     Equations estimated by a regression analysis are mere linearization of all the dots as shown in Chart 2; you 

would notice many dots are not aligned on the line if you take a close look at the chart. Accordingly, regression 

analysis can verify the relationship of USD/JPY rate and Nikkei 225, but the predicted value for Nikkei 225 by 

the equation does not always coincide with the actual stock prices.  

* Please note that this report is a translation of Japanese report written on 30th August, 2016. 
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Disclaimer

Please read this disclaimer carefully.
This material is for non-Japanese institutional investors only.

The research and analysis included in this report, and those opinions or judgments as outcomes thereof, are

intended to introduce or demonstrate capabilities and expertise of Sumitomo Mitsui Asset Management

Company, Ltd. (hereinafter “SMAM ”), or to provide information on investment strategies and opportunities.

Therefore this material is not intended to offer or solicit investments, provide investment advice or service, or to

be considered as disclosure documents under the Financial Instruments and Exchange Law of Japan.

The expected returns or risks in this report are calculated based upon historical data and/or estimated upon

the economic outlook at present, and should be construed no warrant of future returns and risks.

Past performance is not necessarily indicative of future results.

ŸThe simulated data or returns in this report besides the fund historical returns do not include/reflect any

investment management fees, transaction costs, or re-balancing costs, etc.

The investment products or strategies do not guarantee future results nor guarantee the principal of

investments. The investments may suffer losses and the results of investments, including such losses, belong to

the client.

The recipient of this report must make its own independent decisions regarding investments.

The opinions, outlooks and estimates in this report do not guarantee future trends or results. They constitute

SMAM’s judgment as of the date of this material and are subject to change without notice.

The awards included in this report are based on past achievements and do not guarantee future results.

The intellectual property and all rights of the benchmarks/indices belong to the publisher and the authorized

entities/individuals.

This material has been prepared by obtaining data from sources which are believed to be reliable but SMAM

can not and does not guarantee its completeness or accuracy.

All rights, titles and interests in this material and any content contained herein are the exclusive properties of

SMAM, except as otherwise stated. It is strictly prohibited from using this material for investments,

reproducing/copying this material without SMAM’s authorization, or from disclosing this material to a third party.
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